Endoscopy and barium radiological examinations of the gastrointestinal tract have long been relied upon to locate the site of gastrointestinal bleeding, but in many instances in large series these routine methods have been of no assistance (Rives and Emmett, 1954; Birke and Engstedt, 1956;  Jones, Read, and Stubbe, 1959) . Over the years a number of special techniques intended to increase the chances of finding the source of bleeding have been described.
Radiological Techniques
The small intestine 'enema' is a radiographical technique which allows a more reliable consecutive examination of the various sections of the small intestine than the conventional passage of contrast medium. First described by Abrams and Jarvis (1912) , this method gained fairly wide use in the 1920s (eg Pesquera, 1929) but then fell more or less into oblivion until it quite recently experienced a renaissance (Harden, 1960; Pygott, Street, Shellshear, and Rhodes, 1960) .
The barium-air, double-contrast method for the visualization of polyps and similar changes in the colon wall (Welin, 1958) has proved to be of considerable value, and, at least in Sweden, has been widely applied in cases of haemorrhage.
In the last three years selective angiography of the arteries of the stomach and bowel has been used successfully for the location of bleeding (Baum, A special type of small intestine enema is hypotonic duodenography using the method of Liotta (1955) . Here a considerable inhibition of the duodenal peristalsis is produced by an intravenous injection of a fairly large dose of an anticholinergic agent. During the subsequent paresis the duodenum is filled with contrast medium through a tube, though the doublecontrast technique may also be applied. The method is now used to some extent in Scandinavia (Stage and Banke, 1968) , and it might be of value in the case of suspected haemorrhage in the duodenum, caused, for instance, by a tumour of the pancreas or duodenal papilla.
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having a large number of holes along its length it should be possible to eliminate this serious disadvantage of the string test.
Intravenous injection of fluorescein in combination with the string test has been recommended as a more reliable method (Traphagen and Karlan, 1958; Haynes, Pittman, and Christakis, 1960) . Fluorescein can be demonstrated in the bile only seven to eight minutes after its injection (Pittman, 1964) ' Crosby, Crosby, and Kugler (1960) have described a capsule that, inserted in the tip of a double-lumen catheter, can serve as a bubble trap, thereby eliminating the problems produced by a too large dead space. Green (1964) has designed a simplified modification of this capsule.
The aspirate is analysed for blood pigment. Radioactive labelling of blood corpuscles in connexion with the intubation technique has been recommended for determining the site of gastrointestinal bleeding (Ebaugh, Clemens, Rodnan, and Petersen, 1958; Pillow, Hill, Ragen, Siemsen, and Walker, 1962) , but it is difficult to see its advantage for this purpose, though it can certainly help to ascertain the magnitude of the haemorrhage (Gerritsen, Heinz, and Stafford, 1954; Bannerman, 1957; Roche, Perez-Giminez, Layrisse, and Di Prisco, 1957) .
With the plastic tube having a number of lateral holes near the tip and a terminal balloon as already described, false positive results are rare. A recommended procedure for obtaining the most accurate location of the site of bleeding, when blood is found in the aspirate, will be described below. A negative result of intubation can also provide useful information, namely, that the source of bleeding probably lies distally to the tube; in this instance it is most important to repeat the aspiration procedure often and over a long enough period to ensure that the bleeding had not ceased when the tip of the tube had reached its most caudal position. Diagnostic procedure in bleeding of obscure origin from the alimentary canal the source of bleeding at the operation must be weighed against the risk of a perhaps fatal delay in instituting treatment. The former eventuality is great if the bleeding should have ceased before laparotomy is undertaken, but is much less if the operation is conducted while bleeding is still occurring (Bockus, Ferguson, Thompson, and Roth, 1953; Stahlgren and Ferguson, 1958 (Mackay, 1968) ; however, so far as we have found, these have not been submitted to clinical testing.
Method of Intubation for the Present Series
The following intubation technique was used in the patients formiiag the series of this study.
A polyvinyl tube 350 cm long, with outer and inner diameters of 2.54 and 1.70 mm respectively, is furnished at one end with lateral holes through which specimens of the bowel contents can be aspirated. To the perforated end is attached a rubber balloon containing 0 5-1 0 ml of mercury or 1-2 ml of barium sulphate suspension'. The balloon should only be partly filled so that it can be passed through a nostril. The balloon serves as a sinker for the tube and facilitates its propulsion through the gastrointestinal tract.
Specimens can often be obtained by using the siphon principle. As a rule, however, in the distal part of the ileum fairly powerful suction, for instance, by means of a tight 20 ml injection syringe, must be applied. Two samples are taken at each level and the aspirated fluid is examined immediately for the presence of blood. If none is found the tube should be allowed to advance 20 cm or so, the sampling then being repeated until blood is detected. The tube must now be withdrawn until negative samples are obtained to be sure that the site of bleeding is not located any great distance orally of the site of aspiration. By obtaining a number of negative and positive samples within a distance of a few decimetres the site of bleeding can be established with a fairly high degree of accuracy. Having located the level at which the bleeding occurs, the contrast medium is first injected through the tube to identify the section of the bowel. Contrast medium is then given by mouth or by the ScottHarden technique. Allowing for regurgitation the level where blood is found in the bowel may be 20 cm or so above the actual site of bleeding (Ferguson, 1959) .
If only negative specimens are obtained from the tube during its passage down to the ileocaecal region, although there is still blood in the faeces, it is of great value to leave the tube in place for up to a week in a position where specimens can still be obtained. Intestinal bleeding usually appears to be intermittent, so that the chance of detecting it increases with the period ofintubation. To the same end, moderate heparinization may sometimes be useful. The stools should be examined daily for blood, and negative aspiration specimens but positive faecal tests may be taken as a sign that the site of bleeding is distal to the tip of the tube. As will be seen from the results, it is, however, often more difficult than The data and results for the 36 patients in whom blood was detected in aspirates from the intubation tube are presented in Table I . In 15 patients the bleeding was located in the upper part of the small intestine. In the subsequent laparotomy nine of these were found to have a benign and four a malignant tumour as the cause of the bleeding. In one case an area of the jejunum between 20 and 30 cm long contained diffuse polypous hyperplasia of the mucosa that could not be more accurately classified histologically. In one case the bleeding was due to choledocholithiasis with subacute cholecystitis. This as the source of bleeding had escaped detection at an earlier laparotomy.
In eight cases the source of bleeding was situated in the small intestine more than 1 metre distally to the pylorus. Three of these patients had neoplastic disease and one had a Meckel's diverticulum containing an ulcer. In the remaining four patients the cause of bleeding was inflammatory or vascular. In five patients blood was detected in aspirates from the ileocaecal region. Two of them had haemangiomatosis and two had carcinoma. One patient had regional enteritis located in the ascending and transverse colon; blood was found in the aspirates when the tube was located several decimeters proximal to the ileocaecal valve in spite of the fact that at laparotomy the small intestine was devoid of Diagnostic procedure in bleeding of obscure origin from the alimentary canal Another patient had bled repeatedly and unsuccessful diagnostic laparotomy was performed four years after intubation. In a third patient, who had not been operated on four years after intubation, bleeding had not recurred.
The data and results for the 16 patients in whom blood had not been detected in the aspirates during intubation are presented in Table II . In six patients there was bleeding distal to the lowest level of the tube. One of these patients had carcinoma of the caecum, three had benign tumours of the colon, one had a unique mucosal and vascular change in the caecum that defied classification, and one had a Meckel's diverticulum with an ulcer. In this last patient the bariumfilled bladder at the tip of the tube caught in the region of the ulcer, thereby providing unexpected diagnostic information.
In four patients the interpretation of the intubation results must be regarded as incorrect. None of the aspirates contained blood, but the guaiac test on faeces specimens was still positive several days after the tip of the tube had reached the distal part of the ileum, and it was concluded that the site of bleeding was situated distally to the ileocaecal valve. Two of the patients, however, had gastric carcinoma; one had a large chronic peptic ulcer high up on the dorsal wall of the stomach near the lesser curvature; and the fourth had a carcinoid in the middle section of the ileum. It is obvious that the bleeding in these cases had ceased before the tube tip had passed through the diseased area and that the presence of blood in the faeces for several days had proved misleading.
In the group where no blood was detected in the aspirates there remain six patients in whom the origin of the bleeding could not be ascertained. One of these patients died one year later and the necropsy showed peritoneal carcinosis but the primary tumour was not identified. One patient had chronic pancreatitis and cirrhosis of the liver and was too ill for laparotomy. The other four patients were followed up eight to nine years after intubation. In three of them there had been bleeding on several occasions and laparotomy had been inconclusive and the fourth had not had renewed bleeding during the period of observation.
In four patients not reported in the tables intubation could not be performed, in three of them because of lack of cooperation from the patient. In the fourth case the tube tip could not be got past the pylorus, despite repeated attempts over several weeks.
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The five patients with confirmed coagulation defect, four of them cases of von Willebrand's disease, present a dilemma. Where there is unexplained gastrointestinal bleeding it is important to enquire about any abnormal tendency for bleeding (menstruation, shaving, wounds) in the patient and his family. However, we cannot say how often the history affords a guide to a diagnosis of a coagulation defect, since it is only in the last few years that we have consistently recorded the relevant information. A blood examination at the coagulation laboratory is made before blood transfusion or at least three weeks afterwards. It is a costly procedure, and if the history affords no grounds for suspecting a coagulation defect, it is probably justified to postpone it until a thorough examination by other methods, including intubation, has proved negative. Before explorative laparotomy, however, a major coagulation examination should be carried out. In the following discussion the cases of coagulopathy are disregarded.
From the present series it is evident that longstanding or repeated bleeding at short intervals points to a malignant tumour or haemangiomatosis, though benign polypous formations cannot be ruled out. The type of bleeding thus provides no reliable guide to the nature of its source.
In only one case did the intubation procedure produce an apparently false positive result. In this patient a positive guaiac test was obtained for specimens from the distal portion of the ileum. At laparotomy one year later changes typical of regional enterocolitis were seen in the ascending and transverse colon. It is tempting to believe that the presence of blood in the distal part of the ileum was not an artefact but due to inflammatory changes in the ileum that were not found at the operation. The possibility of a false positive result on intubation with our polyvinyl tube may thus be disregarded.
False negative results were obtained in at least four patients. The bowel contents were free of blood even below the level of a source of bleeding found later. A positive guaiac test on faeces misled us into believing that the bleeding was still occurring and we inferred, incorrectly from the results of intubation, that the bleeding was located distally to the tube.
Intubation is, of course, pointless if the bleeding has ceased. It is important not to rely entirely on faecal examination, which can give a positive guaiac test more than a week after the bleeding has ceased. If all the aspirates have been free from blood when the tip has reached the distal portion of the ileum it is therefore best to adopt one of the following two courses. Either to clean the colon with one or two large enemas and take aspirate specimens several times a day until fresh faeces are obtained, or to administer by mouth carmine chromium sulphate, or some other unabsorbable substance, that is readily observable in the faeces, and to continue sampling the aspirate until the labelling substance appears in the stools.
If, after one of these procedures, the faeces still contain blood while the aspirates are all negative only then is it justifiable to conclude that the source of bleeding lies distally to the tube. A daily dose of a laxative in both procedures can considerably shorten the intubation time. The explanation of all the false negative results of intubation in our series is that we unfortunately did not observe the above rules.
The intubation procedure was often most time-consuming. In the case of negative samples the tube was allowed to remain as long as possible in an attempt to detect any recurrence of bleeding, and heparinization was sometimes used to prolong the intermittent bleeding. In the case of positive aspirates a lengthy confirmatory technique was used, whereby the tube was repeatedly withdrawn some 20 cm to obtain negative specimens and then lowered again to obtain positive ones.
In this situation it might be an advantage, and an improvement in technique, to use a tube with two lumina, one of which would serve as the aspiration tube, while the other would contain a string. Through a large number of holes along the whole length of the tube the string would come into contact with the contents of the bowel. A radiopaque marker, for instance a clip on the string every 10 cm, would also be useful. As soon as a positive guaiac test on an aspirate via the free lumen has been obtained a general abdominal radiograph would be taken and the double-lumen tube then drawn up immediately. The site of the source of bleeding would be established by comparing the most cranial blood level on the string with the radiographs. The great risk of obtaining a false positive result with an unprotected string is avoided by enclosing the string in a soft, smooth polyvinyl tube of larger calibre than the string.
Conclusions
We recommend the following procedure for the examination of patients with melaena in whom the history and morbid picture give no lead as to the site of bleeding.
A careful history of any exceptional tendency for bleeding should be noted, for instance, during shaving or menses, and also in the patient's relatives. Where there is the slightest suspicion of haemorrhagic diathesis the coagulation laboratory should be consulted. Before diagnostic laparotomy, coagulation defects should have been excluded where possible. Insert a tube and obtain specimens of the gastric contents. If Diagnostic procedure in bleeding of obscure origin from the alimentary canal blood is found, remove the tube and perform an endoscopic and radiological examination of the oesophagus, stomach, and bulb. If no blood is found in the stomach, continue the intubation until the source has been located. The next step would be to perform rectosigmoidoscopy, and then a colon radiograph, preferably by the double-contrast technique. Endoscopic and radiographic examinations of the oesophagus, stomach, and small intestine should be made, and if possible follow this immediately by angiography of the cranial mesenteric, and, possibly, the coeliac and caudal mesenteric arteries. If the bleeding has not already been sited then intubation of the small intestine to obtain bowel aspirates should follow. If this is positive then the source of bleeding can be accurately located. After this the radiographic examination of the site of bleeding can be repeated. In the case of negative specimens being obtained enemas, or orally administered dyes, are given in a further attempt to locate the site. If any of the above measures has indicated the location of the site of bleeding, laparotomy may be performed immediately. Otherwise, it should be done only during bleeding.
If the bleeding should have ceased before the source has been found, all the radiographic and endoscopic examinations should be completed and, in the case of negative results of these examinations, the patient be instructed to contact the hospital without fail should bleeding recur. If this happens within a few months, then intubation should be performed immediately to locate the source of bleeding, possibly with heparinization. Or perform diagnostic laparotomy-also without delay. Any further timeconsuming radiological examination in this situation is inadvisable, as the bleeding may again stop before the source has been found.
